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TOPICS

Explanation of the Process

Use of Control Water

Distillation Methods



Clairton Contaminated Water Treatment Plant
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DILU ER

CONTROL WATER



CONTROL WATER
Maintains a Healthy Bio System

Year Round Bio Reactor
Temperature Control

Conductivity

Biological Reaction (Kinetic)
Control



BIODEGRADATION
KINETICS

The rate at which the bacteria
degrade the contaminants



CONSISTENT

NITRIFICATION

The rate of degradation in the
biomass must be higher than
the chemical feed rate

The bacteria can’t be fed faster
than their digestive process



When the chemical feed
rate exceeds the biomass
degradation rate

the excess becomes

toxic to the pio system
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TOXICITY TESTING

Bioluminescent Marine Bacteria

Interprets the toxic effect a
waste stream will Impose on
the bio system

Monitors the health of the
bacteria

Determines necessary control
water ratio



CONTROL WATER RATIO

Adjusted to control toxicity
levels In order to maintain a
degradation rate greater than
the rate of contaminated feed

Maintains balance in the bio
system



Percent Nitrification / Microtox Value

NITRIFICATION/ T OXICITY
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PPM

FINAL EFFLUENT AMMONIA CONCENTRATION

100

90 -

80 -

70

60 -

50

40 -

30

20

10 -

1988 1990

1991

1992

1993

1994
YEAR

1995

1996

Toxity monitoring
and use of
control water

1997 1998 1999




DISTILLATION METHODS
COMPARISON

USS Clairton System
2 Stage Distillation

EPA Recommended BAT
System



TWO STAGE DISTILLATION

Acid Gases
e ‘ ,  ToBio

LIME Reactor

Raw
Feed




TWO STAGE DISTILLATION

CYANIDE REMOVAL
NH,CN — NH, + HCN

Steam
Weak Bond

o Steam Strippable / Weak Bond

e Still Influent 1000 ppm CN

o Still Effluent < 5ppm CN

/5 |bs/day* CN load to bio system
Safe for bio system

*  Based on 1.6 MGD flow



ONE STAGE DISTILLATION
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ONE STAGE DISTILLATION

CYANIDE REMOVAL

NaOH+NH,CN —» NaCN+NH;+H,0
NaCN =25 NaCN

Strong Bond

 Non-steam strippable/strong bond
e Influent 1000ppm CN
e Effluent 1000ppm CN

e 15,000 Ibs/day* CN load to bio
system - Fatal to bio system

* Based on 1.6 MGD flow



ACID GAS DISTILLATION

COMPARISON

Two Stage One Stage

e CN Removed to e No CN Removal -
safe level for bio toxic to bio system
system

 H,S Removed to » No H,S Removal -
safe level for bio toxic to bio mass
system

 CO, Removed for

. .  No CO, Removal -
proper still operation

plug still with CaCQO,



CONTROL WATER
and

ACID GAS REMOVAL

THIS MODE OF OPERATION IS THE KEY TO
CLAIRTON'S EXEMPLARY
PERFORMANCE. FAILURE TO USE
CONTROL WATER AND/OR REMOVE
ACID GASES WOULD PUT THE
ENVIRONMENT AT RISK



